Town of Fountain Hills
Building Safety Division
One and Two Family Residential

Plan Review
Based upon the 2012 edition of the International Residential Code (IRC)

PLAN CHECK NO: ADDRESS: DATE:

Reviewed by: Jason Field, Chief Building Official/Plans Examiner (480) 816-5127 ifield@fh.az.gov

Fees: Please see the Town's website for the Comprehensive Fee Schedule:

http://www.fh.az.qov/Data/Sites/2/media/finance/fees.pdf

INSTRUCTIONS:
Conditional Approval. Plans are approved subject to the items checked on this checklist. This is an integral part
of the approved plans. All items contained on the list are minimum code requirements and must be complied with
if your construction is to receive inspection approvals. The items that are circled are those that are found to be
especially applicable to your plans ltems may also be circled to remind you of an important code requirement.
Every effort has been made to note all necessary corrections during our plan review. However, it is ultimately the
responsibility of the builder to perform the construction according to the minimum code requirements, regardless
of whether or not items are circled. Approval of the plans does not permit the violation of any part of the Town of
Fountain Hills Code.

Resubmittal Required. Plans must be revised and resubmitted for review. Please note the items marked on this
list and/ or noted on the plans for required revisions or for the submittal of additional information.

We encourage questions at any time. The person in the Building Safety is noted above and you may contact him to
discuss the plan review comments.

Inspection Notes:
The approved plans, along with this list, must be available to the building inspector on the site at the time when
inspections are performed. Failure to have the plans, stamped “APPROVED,” on the site may result in one of the
following actions:

¢ No inspection will be performed or approved;

e A re-inspection fee for the amount foe the amount of $150.00 paid at the Building Safety office prior to scheduling

a follow-up inspection;
e Unnecessary delays in construction.
TABLE R301.2 (1)

CLIMATE AND GEOGRAPHIC DESIGN CRITERIA

GROUND | WIND SEISMIC SUBJECT TO DAMAGE FROM WINTER ICE FLOOD AIR MEAN
SNOW | SPEED DESIGN | Weathering | Frost | Termite | Decay | DESIGN | SHIELD | HAZARDS | FREEZING | ANNUAL
LOAD {mph, | CATEGORY line TEMP UNDER- INDEX TEMP

3-sec. depth LAYMENT
gust) REQUIRED
None
0 psf 90 B Negligible | 12” | Moderate to 34° F. No Varies 0 69" F.
to Heavy | Slight

Fire Code Amendments. Amendments to the adoption of the International Fire Code (IFC), including automatic
fire sprinkler system requirements, are available from the Fountain Hills Fire Department.
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MANUAL “«J” TABLE 1A
CUTDOOR DESIGN CONDITIONS FOR THE UNITED STATES

{(PHOENIX)
Elevation | Latitude Winter Summer
Feet Degrees | Heating Cooling | Coincident | Design Design Design Baily
North 89% 1% Wet BEulb Grains Grains Grains Range
Dry Bulb | Dry Bulb 55% RH | 50% RH | 45% RH (DR}
133 33 37 108 70 w24 -4 -8 iH

PLAN REVIEW COMMENTS: The foliowing items briefly summarize the minimum code requirements of the
International Residential Code (IRC). For detailed requirements, and, in some cases, exceptions, to the code
requirements listed below, please refer to the code sections that are cited in the most current edition of the
(IRC).

No. Description of Minimum Code Requirements
1. Project description. Identify and describe the work to be covered by this permit. JRE05.3 (1)]
2. Separate permits. Fences, retaining walls, swimming pools and spas are to by separate permit. Fountain

Hills Fire Department approval is required for propane tank installation

3. Address and legal description. Indicate on the drawings the correct and complete address and legal
description  [R105.3 (2)]

4, Site plan. Indicate the location of the proposed building on the lot, mcluding distances from property lines
and any other building(s) on the lot. {R106.2]

5. Square footage summary. Provide a square footage summary for each of the following: livable, garage,
and covered patios, porches, storage and mechanical.

6. Plans. Provide three engineered site plans and two sets of construction drawings, including one sheet
dedicated to the required energy information, with a maximum sheet size of 24" x 36. The preferred scale is
1/4" = 1'-0,” but a scale of 3/16" = 1'-0” may be accepted. Indicate the scale and provide a North arrow.
Minimum of 30:1 scale on site plans.

7. Framing plans. Provide complete floor and roof framing and foundation plans. Specity size and spacing
of all framing members. Indicate all post locations and sizes, holddowns, headers, beams, hangers and ties,
and braced wall lines. [R106]

8. Details and notes. Delete or cross out details or notes that do not apply or are not used.

9. Engineering. Engineering, such as a lateral analysis for shear, retaining and gravity when required, shall
be sealed, signed and dated by an architect or engineer registered in the state of Arizona in accordance with
the applicable state statutes. [R106]

10. Special inspection. Special inspection is required for this project. Please complete the attached forms if
applicable and return them to Building Safety with other re-submittal documents. [R109}

1. Manufacturer’s installation instructions. Manufacturer’s installation instructions, as required by this
code for items such as gas fireplaces, gas logs and other listed appliances, components or specialized
systems, shall be available on the job site at the time of inspection. [R106.1.2]
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12. Energy conservation items. Please provide information regarding the “Energy Efficiency” items that are
located under Energy Efficiency of this document. Note the R-values of insulation to be installed on the
plans, and provide notes and/or details that indicate compliance with other energy conservation
requirements. [IN1100] see separate handout.

No. Description of Minimum Code Requirements

L Minimum glazed openings areas. All habitable rooms shall be provided with aggregate glazing area of
not less than & percent of the floor area of such rooms. The minimum openable area to the outdoors shall
be 4 percent of the floor area being ventilated. See Section R303 for details and exceptions. [R303]
exceptions may apply.

2 Area and height. Label and dimension all rooms and spaces. Note ceiling height of all rooms and areas.
[R304 / R305]
3. Bathroom light and ventilation. Provide bathrooms or water closet compartments with 3 sq. ft. of

window area, one-half of which must be openable, or provide artificial light and mechanical ventilation at a
rate of at least 50 c¢fm intermittent or 20 cfim continuous. [R303.3]

4. Toilet, bath and shower spaces. Provide 157 clearance from centerline at sides and 217 in front of water
closet and space other fixtures in accordance with Figure [R307/ Figure R307.1]

5. Safety glazing. Provide safety glazing at the following hazardous locations: [R308]
R308.4.1 Glazing in doors.
Glazing in all fixed and operable panels of swinging, sliding and bifold doors shall be considered a hazardous
location.
Exceptions:
1. Glazed openings of a size through which a 3-inch-diameter (76 mm) sphere is unable to pass.
2. Decorative glazing.

6. R308.4.2 Glazing adjacent doors.
Glazing in an individual fixed or operable panel adjacent to a door where the nearest vertical edge of the glazing is
within a 24-inch (610 mm) arc of either vertical edge of the door in a closed position and where the bottom exposed
edge of the glazing is less than 60 inches (1524 mm) above the floor or walking surface shall be considered a
hazardous location.
Exceptions:
1. Decorative glazing.
2. When there is an intervening wall or other permanent barrier between the door and the glazing,
3. Glazing in walls on the latch side of and perpendicular to the plane of the door in a closed position.
4. Where access through the door is to a closet or storage area 3 feet (914 mm) or less in depth. Glazing in
this application shall comply with section R308.4.3.
5. Glazing that is adjacent to the fixed panel of patio doors.

7. R308.4.3 Glazing in windows.
Glazing in an individual fixed or operable panel that meets all of the following conditions shall be considered a
hazardous location:
1. The exposed area of an individual pane is larger than 9 square feet (0.836 m®);
2. The bottom edge of the glazing is less than 18 inches (457 mm) above the floor;
3. The top edge of the glazing is more than 36 inches (914 mm) above the floor; and
4. One or more walking surfaces are within 36 inches (914 mm), measured horizontally and in a straight line, of the
glazing.
Exceptions:
1. Decorative glazing,
2. When a horizontal rail is installed on the accessible side(s) of the glazing 34 to 38 inches (864 to 965
mm) above the walking surface. The rail shall be capable of withstanding a horizontal load of 50 pounds
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12,

13.

14.

15.

16.

per linear foot {730 N/m) without contacting the glass and be a minimum of 1'/, inches (38 mm) in cross
sectional height.

3. Qutboard panes in insulating glass units and other multiple glazed panels when the bottom edge of the
glass is 25 feet.

R308.4.4 Glazing in guards and railings.
Glazing in guards and railings, including structural baluster panels and nonstructural in-fill paneis, regardless of arca
or height above a walking surface shall be considered a hazardous location.

R308.4.5 Glazing and wet surfaces.

Glazing i walls, enclosures or fences containing or facing hot tubs, spas, whirlpools, saunas, steam rooms, bathtubs,
showers and indoor or outdoor swimming pools where the bottom exposed edge of the glazing is less than 60 inches
{1524 mm) measured vertically above any standing or watking surface shall be considered a hazardous location.
This shall apply to single glazing and all panes in multiple glazing.

Exception:
Glazing that is more than 60 inches (1524 mum), measured horizontaily and in a straight line, from the
water’s edge of a bathtub, hot tub, spa, whirlpool, or swimming pool.

R308.4.6 Glazing adjacent stairs and ramps.

Glazing where the bottom exposed edge of the glazing is less than 36 inches (914 mm) above the plane of the
adjacent walking surface of stairways, landings between flights of stairs and ramps shall be considered a hazardous
location.

Exceptions:

1. When a rail is installed on the accessible side(s) of the glazing 34 to 38 inches (864 to 965 mm) above
the walking surface. The rail shall be capable of withstanding a horizontal load of 50 pounds per linear foot
(730 N/m) without contacting the glass and be a minimum of 1'/, inches (38 mm) in cross sectional height.
2. Glazing 36 inches (914 mm) or more measured horizontally from the walking surface.

R308.4.7 Glazing adjacent to the bottom stair landing.

Glazing adjacent to the landing at the bottom of a stairway where the glazing is less than 36 inches (914 mm} above
the landing and within 60 inches (1524 mm) horizontally of the bottom tread shall be considered a hazardous
location,

Exception:
The glazing is protected by a guard complying with Section R312 and the plane of the glass is more than 18
inches (457 mm) from the guard.

Site Buili. Shall comply with section 2404 of the International Building Code (IBC)

Garage-dwelling opening protection: |R302.5]
e  Doors. Must be at feast 1-3/8”-thick solid wood or solid or honeycomb steel or 20-minute fire-
rated doors. [R362.5.1]
s  Ducts. Minimum No. 26 gauge sheet steel or other approved material with no duct openings into
the garage (or provide listed dampers). [R302.5.2]
e  Sleeping rooms. Openings from a private garage directly into a room used for sleeping are
prohibited. [R302.5.1}

Garage-dwelling separation. Separate garage from residence and its attic by 1/2” gypsum board applied
to the garage side. Garages beneath habitable rooms shall be separated from all habitable spaces by 5/8”
Type "X’ gypsum board. Structural elements supporting such a floor-ceiling assembly shall be protected
by 1/2” gyvpsum board. [R3$2.6]

Garage and carport floers. Garage floor surfaces must be approved noncombustible materials, with
floors sloped to facilitate drainage to a floor drain or the main vehicle entry doorway., [R309]

Emergency escape and rescue. Every sleeping room and basements with habitable space shall have a
least one window with minimum 5.7 sq. ft. net clear opening (5.0 sq. ft. at grade floor}, minimum opening
width of 207, minimum opening height of 24" and a sill height not more than 44"; or provide an exterior
door for emergency egress. [R310]

Residential Plan Review Checklist Page 4



17.

18.

19.

20.

21,

Window wells, Egress windows with finished sill heights located below the adjacent ground level must be
equipped with approved window wells (2 sq. ft. and 36” minimum dimension} and, where wells have a
vertical depth greater than 44,” have an approved permanent ladders or steps.  [R310.2]

Under stair protection. Enclosed accessible space under stairs shall have walls, under stair surface and
any soffits protected on the enclosed side with 14 (12.7 mum) gypsum board. [R302.7]

Landings at doors. There shall be a floor or landing on each side of each exterior door. The width shall
not be less than the door served with a minimum dimension of 36" measured in the direction of travel. See
Section R311.4.3 for details and exceptions to this requirement. The floor or landing at the exterior door
shall not be more than 1.5 inches (38mm) jower than the top of the threshold. The exterior landing at an
exterior doorway shall not be more than 73/4 inches (196 mm) below the top of the threshold. See
exceptions. [R311.3/R311.3.1]

Stair requirements. Stairways shail meet the following requirements: |[R311.7]

e  Width. 36” minimum with handrails allowed to project up to 4.5 inches into the minimum width
on either side. [R311.7.1}

e Headroom. Not less than 6 ft. 8 in. measured vertically froin the plane across the tread nosings or
from the floor surface of the landing or platform. [R311.7.2]

e Treads and risers. Maximum riser height is 7-3/4 inches. Minimum tread depth is 10 inches.
Variation may not exceed 3/8 inch. Nosing’s of % — 14" must be provided on solid stairs. See
R311.5.3 for details & exceptions. [R311.7.5.1 & R311.7.5.2]

¢ Winder treads. Winder treads shall have a minimum tread depth of 10 inches measured 12”from
the side where the treads are narrowest, with a minimum tread depth of 6” at any point and no
more than 3/8” variation. [R311.7.5.2.1]

e Landings at stairways. Provide a floor or landing at the top and bottom of each stairway and so
that vertical rise does not exceed 12 ft. between landings. Landings are not required at interior
stairs, provided a door does not swing over the stairs. The width of the landing shall not be less
than the door served, with a minimum dimension of 36" measured in the direction of travel.
[R311.7.6 & R311.7.3]

o  Handrails. Handrails shall be provided on at least one side of each continuous run of treads or
flight with four or more risers. Height shall be 34 - 38” above the nosings of the treads, Handrail
grip shall be as per R311.5.6.3. [R311.7.8, R311.7.3.1, R311.7.8.2}

e Spiral stairways. Spiral stairways shall have a minimum width of 26,” 7.5” minimum {read
depth at 12” in from the narrower edge, all treads identical, 9.5” maximum rise and 6’-6”
minimum headroom. [R311.7.10.1]

Guards (geardrails). Where porches, balconies or raised floors are more than 30 above the floor or
grade below, provide a guard that is: [R312]
e 36" in height. [R312.1.]

e  For open sides of stairs with more than 30" drop, guard height may be 34" above the nosings of
the treads.

Porches & decks enclosed with insect screening with drop > 30” require guards.
Openings in guards may not allow the passage of a 4-inch-diameter sphere. [R312.1.3]
Friangular opening of stair riger, tread & guard may not allow 6-inch sphere.

Openings for required guards on sides of stair treads may not allow a 4-3/8”-diameter sphere to
pass through.

Smolke alarms. Provide interconnected smoke alarms in each sleeping rcom, outside each sleeping room
in the immediate vicinity of the bedrooms and on each story. Smoke alarms shall receive primary power
from building wiring (be “hard-wired”) with battery backup. The actuation of one alarm will activate all of
the alarms i the individual unit.  [R314]

Carbon monoxide alarms. For new construction, an approved carbon monoxide alarm shall be installed

outside of each separate sleeping area in the immediate vicinity of the bedrooms in dwelling units within
which fuel-fired appliances are installed and in dwelling units that have attached garages. [R315.1]
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24, Carbon monoxide detection systems. Carbon monoxide detection systems that include carbon monoxide
detectors and andible notification appliances, installed and maintained in accordance with this section for
carbon monoxide alarms and NFPA 720, shall be permitied. The carbon monoxide detectors shall be listed
as complying with UL 2075. Where a household carbon monoxide detection system is installed, it shall
become a permanent fixture of the occupancy, owned by the homeowner and shall be monitored by an
approved supervising station. [R315.2]

25. Alterations, repairs and additions. When interior alterations requiring a permit occur, or one or more
sleeping rooms are added, the dwelling shall be provided with smoke alarms as for new dwellings. See
Sections R313.1.1 and R313 .2 for details and exceptions. [R313.1.1 & R313.2

26, Dwelling unit separation. Dwelling units in Two-family dweilings shall be separated from each other by
wall and/or floor assemblies having not less than a 1-hour fire-resistance rating. Fire-resistance-rated floor-
ceiling and wall assemblies shall extend to and be tight against the exterior wall, and wall assemblies shall
extend to the underside of the roof sheathing. |R302.3{

27, Townhouses. Each townhouse shall be considered a separate building and shall be separated by fire-
resistance-rated wall assemblies meeting the requirements of Section R302 for exterior walls, {R362.Z]
Exception :
A common 2-hour fire-resistance-rated wall is permitted for townhouses if such walls do not contain
plumbing or mechanical equipment, ducts or venis in the cavity of the common wall.

28. Back to back boxes. Outlet boxes on opposite sides of a fire-resistive wall must be separated by a distance
of at least 24” or by other approved methods as noted in Exception 1 & 2. Recessed fixtures shall be so
installed such that the required fire resistance will not be reduced. [R382.4.2(1}]

29. Premises identification. Approved numbers or addresses shall be provided so as to be readily visible from
the street fronting the property. [R319]

30. Automatic fire sprinkler system. All new dwelling units as well as additions exceeding 50% of the gross
area of the existing structure are to be protected by an automatic fire sprinkler system installed throughout
the structure. Please contact the Fountain Hills Fire Department for details, exceptions and additional
requirements.

I. Compaction testing reports required. Where footings will bear on compacted fill material, the
compacted fill shall comply with the provisions of an approved report prepared by a soils engineer or civil
engineer. [R401.2 & R403.1]

2. Level footings. Provide note: “Top of footings shall be level. Bottom of footings are permitted to be
sloped not to exceed 10%. Footings shall be stepped where ground slopes more than 10%.” [R403.1.5]

3. Retaining walls. All walls retaining over 4ft. shail be an engineered design per town of Fountain Hills
amendment. Indicate location and height of all retaining walls and provide engineering. [R464.1.3]

4. Drainage. Surface drainage shall be diverted so as to not cause a2 hazard. Lots shall be graded so as to
drain surface water away from foundation walls a minimum of six (6) inches within the first ten (10) feet.
[R401.3]

5. Concrete strength. Specify concrete strength on plans. Minimum 2500 psi.  [R402.2 / Table R402.2]

6. Soil bearing pressure. Note type of soil and soil bearing pressure used in design of footings. Design
criteria for non-engineered soil bearing shall be 1500 psi. |R401.4.1 / Table R401.4.1]

7. Footing dimensions. Dimension footing width, thickness, and depth into undisturbed soil. [Tabie

R403.1]
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8. Stem wall dimensions. Dimension stem wall thickness. [R404.1 / Table 404.1 (1)]

9, Anchor bolts. Foundation plates and sills shall be attached to the foundation, at a minimum, with 14" bolts
spaced not more than six (6°) feet apart and embedded at least seven (77) inches into concrete or masonry.
Minimum of two bolts per plate section with one bolt focated not more than 12 inches(305 mm) or less than
seven bolt diameters from each end. Engineering for alternate anchor bolt sizes and spacing may also be
provided. [R403.1.6]

10. Treated wood. Specify foundation grade redwood or approved preésure treated foundation plates and sills
for all plates in contact with concrete. jR319.1]

11. Spot Foeting or piers. Specify footing or pier sizes and provide foundation sections. {R403.1.1]

12. Horizontal reinforcement. Detail at least one (1) No. 4 bar within 12 inches (305 mim)of the top of the
wall and one Wo. 4 bar located 3 inches (76 mm) to 4 inches (102 mm) from the bottom of the footing.
[R403.1.3.1}

Vertical reinforcement. Provide #4 dowels at minimum of 48” o.c. from footing to stem. Indicate
finished floor elevation on the foundation plan. [Table R404.1.1(2)]

13. Openings for under-floor ventilation. The minimum net area of ventilation openings shall not be less
than 1 square foot (0.0929mz) for each 130 square feet (14m:) of under-floor area. One ventilating opening
shall be within 3 feet (914 mm) of each corner of the building. [R468.11

14. Holddowns. Required holddowns, or tie-down devices, at exterior posts, columns, and braced walls, as
specified on the lateral design or as required for all alternate braced wall panels, shall be shown on the
foundation plan.

I. Alowable joist spans. Specify floor joist species, grade, size, spacing and spans to conform with Tables
R302.3.1(1), R502..3.1(2), R502.3.3(1) and R502.3.3(2). [RS502.3]

2. Joists under bearing partitions, Joists under parallel bearing partitions shall be of adequate size to
support the load. Double joists that are separated to permit installation of piping or vents shall be full depth
solid blocked by 2 X lumber spaced not more than 4 ft. apart. Bearing partitions perpendicular to floor
joists shall not be offset from supporting girders or walls by more than the joist depth unless joists are sized
to carry the additional load. |R502.4|

3. Floor systems. Joists framing from opposite sides over a bearing support to lap a min. of 3” and be nailed
with min, of three (3) 10d nails or equivalent wood or metal splice. [R502.6.1]

4, Lateral restraint at supports. Joists shall be supported laterally at the ends by full depth solid blocking,
by attachment to a header or rim joist, or by other approved means. I-joists shall be supported laterally as
required in the manufacturer’s installation instructions. |R$02.7]

5. Drilling and notching. Drilling and notching of joists shall not exceed the limits specified in R502.8,
Figure R502.8, or, in the case of engineered wood products, such as 1-joists, the limits specified in the
applicable engineering and/or manufacturer’s instructions. |R502.8 / R502.8.2]

6. Wood structural panel sheathing. Floor sheathing is to be sized in accordance with Tables R503.2.1.1(1)

and R3503.2.1.1(2) and fastened according to Table R602.3(1) (6" 0.c. on edges and 12” o.c. at intermediate
supports) unless noted otherwise on the approved plans.  |R503.2 / R503.2.3]
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Stud size, height and spacing. For bearing walls, laterally unsupported stud height may not exceed 10
feet unless an engineered analysis is provided. 2 X 4s @ 16” o.c. or 2 X 6s (@ 24 o.c. may be used for
bearing walls for structures of up to 2 stories as fong as the 10-ft. unsupported height is not exceeded.
[R662.3.1 / Table R602.3(5)]

Headers. Indicate the size of all headers, which are to be sized in accordance with Tables R502.5(1) and
R302.5(2) or calculations prepared by an Arizona-licensed architect or engineer. [R602.7 / Tables
R502.5(1), R502.5(2)|

Fireblocking required. Fireblocking shall be provided to cut off all concealed draft openings (both
vertical and horizontal) and to form an effective barrier between stories, and between a top story and the
roof space. Fireblocking shall be provided in the following locations: |R602.8, R302.11]
e In concealed spaces of stud walls, including furred spaces and parallel rows of studs or staggered
studs, vertically at ceiling and floor levels, and horizontally at intervals not exceeding 10 feet.
e At all interconnections between concealed vertical and horizontal spaces such as occur at soffits,
drop ceilings and cove ceilings.
¢ In concealed spaces between stair stringers at the top and bottom of the run. En- closed spaces
under stairs.
At openings around vents, pipes and ducts at ceiling and floor level.
At comices for two-family dwellings at the line of dwelling unit separation.

Fireplace fireblocking. All spaces between chimneys and floors and ceilings through which chimneys
pass shall be fireblocked with noncombustible material securely fastened in place. |R1001.12]

Wall bracing. See section [R602.10 thru R602.12.8], for prescriptive wall bracing and alternate braced
wall panel’s requirements. See the item immediately below for buildings that cannot meet these
prescriptive requirements for conventional light-frame structures. {R642.14]

Lateral analysis required. Structure does not meet requirements for use of prescriptive braced wall
panels 1642.10] or alternate braced wall panels. Please submit a lateral analysis prepared by an Arizona-
licensed architect or engineer and transfer the resulting specifications from the analysis to the foundation,
framing and floor plans, details, etc.

Gypsum backer. Water-resistant gypsum backer board at showers or tubs may be used on ceilings only if
framing spacing does not exceed 12” o.c. for 1/2”-thick board or 16” o.c. for 5/8”-thick board. Water-
resistant gypsum board shall not be installed over a vapor retarder in shower or tub compartments.
[R702.3.8]

Weather-resistant sheathing paper. One layer of No. |5 asphalt felt, free from holes and breaks,
complying with ASTM D 226 for Type } felt or other approved water-resistive barrier shall be applied over
studs or sheathing of all exterior walls. Such felt or material shall be applied horizontally, with the upper
layer lapped over the lower layer not less than 2 inches (51 mm). Where joints occur, feft shail be lapped
not less than 6 inches (152 mm). The felt or other approved material shall be continuous to the top of walls
and terminated at penetrations and building appendages in a manner to meet the requirements of the
exterior wall envelope as described in Section R703.1. [R703.2}

Exception: Omission of the water-resistive barrier is permitted in the following situations:
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1. In detached accessory buildings.
2. Under exterior wall finish materials as permitted in Table R703.4.
3. Under paperbacked stucco lath when the paper backing is an approved water-resistive barrier.

Flashing. Approved corrosion-resistant flashing shall be applied shingle-fashion in a manner to prevent entry of
water into the wall cavity or penetration of water to the building structural framing components. Self-adhered
membranes used as flashing shall comply with AAMA 711. The flashing shall extend to the surface of the exterior
wall finish. Approved corrosion-resistant flashings shall be installed at all of the following locations:

I. Exterior window and door openings, Flashing at exterior window and door openings shall extend to the sarface of
the exterior wall finish or to the water-resistive barrier for subsequent drainage. Flashing at exterior window and
door openings shall be installed in accordance with one or more of the following:
1.1 The fenestration manufacturer’s installation and flashing instructions, or for applications not addressed in
the fenestration manufacturer’s instructions, in accordance with the flashing manufacturer’s instructions.
Where flashing instructions or details are not provided, pan flashing shall be installed at the sill of exterior
window and door openings. Pan flashing shall be sealed or sloped in such a manner as to direct water to the
surface of the exterior wall finish or to the water-resistive barrier for subsequent drainage. Openings using
pan flashing shali also incorporate flashing or protection at the head and sides.
1.2 In accordance with the flashing design or method of a registered design professional.
1.3 in accordance with other approved methods.
2. At the intersection of chimneys or other masonry construction with frame or stucco walls, with projecting lips on
both sides under stucco copings.
3.Under and at the ends of masonry, wood or metal copings and sills.
4, Continuously above all projecting wood trim.
5. Where exterior porches, decks or stairs attach to a wall or floor assembly of wood-frame construction.
6.At wall and roof intersections.
7. At built-in gutters.

Weep screed. Detail a corrosion-resistant weep screed at or below the plate line and at least 4” above
finish grade and 27 above paved areas. [R703.6.2.1]

Exterior insulation finish systems (EIFS). All EIFS shall be installed in accordance with the applicable
evaluation report, MAG One-Coat specifications and the manufacturer’s installation instructions. EIFS
shall terminate at least 6” above finish grade. [R703.9]

Weather-resistive barrier. All EIFS installations shall have a weather-resistive barrier between water-
sensitive building components and the exterior insulation and a means of draining water to the exterior of
the veneer. See sheathing paper and weep screed items above. [R703.2/R703.9.1]

Stone and masonry veneer. Install stone and masonry veneer over wood or steel framing in accordance
with items at right. Veneer may not exceed 30 ft. in height, with an additional 8 ft. allowed on ends, and
thickness may not exceed 5 inches. For veneers with current evaluation report approvals, provide 2 copies
and install in accordance with evaluation report. [R703.7 / Table R703.4 / Figure R703.7]

Ceiling joist and rafter spans. Ceiling joist spans shall be in accordance with Tables R802.4 (1) and
R802.4 (2). Rafter spans to be in accordance with Tables R802.5.1 (1) thru R802.5.1 (8). [R802.4/
R802.5]

Truss to wall connection. Trusses shall be connected to wall plates by the use of approved connectors
having a resistance to uplift of not less than 175 pounds. {R802.183.2]

Uplift resistance. Roof assemblies which are subject to wind uplifi pressures of 20 pounds per square foot

(960 Pa) or greater shall have roof rafters or trusses attached to their supporting wall assemblies by
connections capable of providing the resistance required in Table R802.11. [R802.11]

Residential Plan Review Checklist Page 9



Roof ventilation. Enclosed attics and enclosed rafter spaces formed where ceilings are applied directly to
the underside of roof rafiers shall have cross ventilation for each separate space by ventilating openings
protected against the entrance of rain or snow. Ventilation openings shall have a least dimensicn of '/16 inch
(1.6 mm) minimum and '/, inch (6.4 mm) maximum, Ventilation openings having a least dimension larger
than '/, inch (6.4 mm) shall be provided with corrosion-resistant wire cloth screening, hardware cloth, or
similar material with openings having a least dimension of '/ sinch (1.6 mm) minimum and ',inch (6.4
mm} maximum. Openings in roof framing members shall conform to the requirements of Section

R802.7. Required ventilation openings shall open directly to the outside air.

Exception: Attic ventilation shall not be required when determined not necessary by the code official due
to atmospheric or climatic conditions.

R806.2 Minimum vent area.

The minimum net free ventilating area shall be '1s0 of the area of the vented space.
Exception; The minimum net free ventilation area shall be /300 of the vented space provided one
or more of the following conditions are met:
1. In Climate Zones &, 7 and 8, a Class I or II vapor retarder is installed on the warm-in-winter side of the
ceiling.
2. At least 40 percent and not more than 50 percent of the required ventilating area is provided by
ventilators located in the upper portion of the attic or rafter space. Upper ventilators shall be located no
movre than 3 feet (914 mm) below the ridge or highest point of the space, measured vertically, with the
balance of the required ventilation provided by eave or cornice vents. Where the location of wall or roof
framing members conflicts with the installation of upper ventilators, installation more than 3 feet (914 mm)
below the ridge or highest point of the space shall be permitted.

R806.3 Vent and insulation clearance.
Where eave or cornice vents are instalfed, insulation shall not block the free tflow of air. A minimum of a 1-inch (25
mm) space shall be provided between the insulation and the roof sheathing and at the location of the vent.

R806.4 installation and weather protection.

Ventilators shall be instalied in accordance with manufacturer’s instailation instructions. Installation of ventilators in
roof systems shall be in accordance with the requirements of Section R903. Instatlation of ventilators in wall
systems shall be in accordance with the requirements of Section R703.1.

R806.3 Unvented attic and unvented enclosed rafter assemblies.
Unvented artic assemblies (spaces between the ceiling joists of the top story and the roof rafters) and unvented
enclosed rafter assemblies (spaces between ceilings that are applied direcily to the underside of roof framing
members/rafters and the structural roof sheathing at the top of the roof framing members/rafters) shall be permitted
if all the following conditions are met:
1. The unvented attic space is completely contained within the building thermal envelope.
2. No interior Class [ vapor retarders are instalied on the ceiling side {atfic floor) of the
unvented attic assembly or on the ceiling side of the unvented enclosed rafter assembly.
3. Where wood shingles or shakes are used, a minimum '/s-inch (6 mm) vented air space separates the
shingles or shakes and the roofing underlayment above the structural sheathing.
4. In Climate Zones 5, 6, 7 and 8, any air-impermeable insulation shall be a Class II vapor retarder, or shall
have a Class III vapor retarder coating or covering in direct contact with the underside of the insulation.
5. Either Items 5.1, 5.2 or 5.3 shall be met, depending on the air permeability of the insulation directly
under the structural roof sheathing.
5.1. dir-impermeable insulation only. Insulation shall be applied in direct contact with the underside of the
structural roof sheathing.
5.2. Air-permeable insulation only. In addition to the air-permeable insulation installed directly below the
structural sheathing, rigid board or sheet insulation shall be installed directly above the structural roof
sheathing as specified in Table R806.5 for condensation control.
5.3, Air-impermeable and air-pexmeable insulation. The air-impermeable insulation shall be applied in
direct contact with the underside of the structural roof sheathing as specified in Table R806.5 for
condensation control. The air-permeable insulation shall be installed directly under the air-impermeable
insulation.
5.4. Where preformed insulation board is used as the air-impermeable insulation layer, it shall be sealed at
the perimeter of each individual sheet interior surface to form a continuous layer,
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5. Attic aceess. Provide minimum 227 X 307 attic access if attic exceeds 30 sq. ft. in area and 30” in height.
Provide 307 of unobstructed headroom above the opening.  [R807.1]

1. Roof drains and scuppers. Specify size, location and termination points. Use maximum rainfall rate of
3” per hour for sizing roof drains and scuppers. See lnternational Plumbing Code (IPC) for additional
requirements. [R903.4/ IPC 1165, 1106]

2. Roof covering type. Indicate the type of roof covering material(s) and their weight in Ibs./sq. ft. Provide
evaluation report information where applicable. [R%04]

3. Application and attachment. Roof covering materials shall be attached in accordance with applicable
provisions of Section R905, the manufacturer’s installation instructions or the requirements of applicable
evaluation reports, including underlayment and flashing. [RS05}

1. Pollution reduction. All fireplaces must be either gas-fired (gas fireplace unit or permanently installed gas
log) or wood-burning units that have been certified or tested and listed as meeting U.S. Environmental
Protection Agency (EPA) air quality standards (40 CFR Part 60, Sub-part AAA). Please refer to Town of
Fountain Hills Code, Articte 7-3, for details. [TOFH Code, Article 7-3|

2. Factory-built fireplaces. All factory-buiit fireplaces shall be tested in accordance with UL 127. Provide
the evaluation report number and 2 copies. Install in accordance with iis listing, including clearances to
combustible construction and required hearth dimensions. [Ri084|

Decorative shrouds, Decorative shrouds shall not be installed at the termination of factory-built chimneys
except where the shrouds are fisted and labeled for use.  [RR1095.2]

3. Gas logs. Show gas to fireplace, including piping material, size, length and BTUH input. Provide note
stating that fireplace will have a permanent gas log set. [TOFH Code, Article 7-3-1]

4. Exterior air supply. Factory-built or masonry fireplaces shall be equipped with an exterior air supply to
assure proper fuel combustion, including 1/4™ mesh screen at termination.  |R1006]

5. Gas fireplaces in bedrooms. Gas fireplaces, gas logs or other gas-fired appliances may not be
installed in sleeping rooms or other locations unless they are specifically listed for such installations,
or they are:  [G2406.2 / G2407.5)
e  Direct-vent appliances that obtain all combustion air directly from the outdoors.
e  Gas fireplaces or gas logs for installation in wood-burning fireplaces where the room meets the
minimum volume requirements of Section G2407.5.

L. Compliance. Compliance shall be demonstrated by either meeting the requirements of the 2006
International Energy Conservation Code, meeting the requirements of Chapter 11 of the 2006 International
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Residential Code, and completing the most current version of REScheck found at:
www.energycodes.gov/rescheck. (N1101.2]

I, ' Condensate lines. Condensate drain lines shall be a minimum size of 3/4” i.d. Where damage to building
components will occur due to condensate overflow from drain pans or stoppage in condensate piping, an
augiliary or secondary drain system must be provided in accordance with M1411.3.1. Show locations of

termination points for drain lines. {M1411.3 / M1411.3.1]

Water level monitoring devices, On down-flow units and all other coils that have ne secondary drain and
no means to install an auxiliary drain pan, a water-level monitoring device shall be installed inside the
primary drain pan. This device shall shut off the equipment served.  {MI4113.1.1}

2. Attic equipment access. Equipment located in attics shall be provided with an access opening at least 227
X 30,” a passageway 247 wide and no more than 20° long, a 30”” X 30” minimum working platform, 307
minimum clear headroom and a receptacle and fight. Trusses shall be designed to account for the
additional load of attic-mounted equipment. [M1305.1.3]

3. Dryer vent. Clothes dryers are to be provided with an exhaust duct not to exceed 35 ft. in length, The
maximum length allowed is reduced, table M1502.44. |M1502]

4, Exhaust fans. Where toilet rooms and bathrooms are mechanically ventilated, the exhaust capacity shall
be 50 cfin intermittent or 20 cfm continuous. Where domestic kitchen cooking appliances are equipped
with ducted range hoods or down-draft exhaust systems, fans shall be sized to provide 100 cfm intermittent
or 25 cfm continuous ventilation rates.  [M1506]

1. Prohibited locations. Gas-fired appliances shall not be located in, or obtain combustion air from, sleeping
rooms, bathrooms, toilet rocms or storage closets. See exceptions for direct vent appliances that obtain all
combustion air directly from the outdoors or other situations. [G2406]

2. Combustion air. Provide adequate combustion air for gas-fired appliances. [€:2407}

3 Elevation of ignition source. Gas appliances and equipment having an ignition source shall be elevated
such that the source of ignition is 18” above the floor in hazardous locations or private garages. See
exception for specifically listed equipment.  |2408.2]

4. Equipment protection. Appliances located in private garages shall be installed with a minimum
clearance of 6 ft. above the floor OR be protected from motor vehicle impact and installed in accordance
with G2408.2, the item immediately above. [G2408.3]

5. Gas pipe sizing. Provide a gas piping schematic for all gas appliances, including piping type, size, length
and Btu hr/ cubic foot rating of all gas-fired equipment. |G2413]

6. (Gas piping underground beneath buildings. If fuel gas piping must be installed underneath a building
or slab, it must be within a sealed sleeve and vented to the exterior as described in the referenced code

sections. See separate handout with full codes text & diagram. [G2415.14]

7. Makeup air. When a gas-fired clothes dryer is located in a closet, a minimum opening of 100 sq. Inches
shall be provided in the door or makeup air shall be provided by other approved means. [G2439.4]
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1. ' Appliance and fixture lecations. Designate the location of the water heater, furnace, kitchen and laundry
appliances and other fixtures. Provide access for service and removal.  [R106]

b2

Bathteb and shower valves. The hot water supplied to bathtubs and showers shall be Hmited to a
maximam temperature of 120°F (49°C) by a water temperature- limiting device that conforms to ASSE
1070, except where such protection is otherwise provided by a combination tub/shower valve in accordance
with Section P2708.3. [P2713.3}

3. Pressure-Temperature relief valve lines. Water heaters or other appliances or equipment used for
heating water or storing hot water shall be protected by relief valves as required by IRC Section 2803.1.
Relief valve lines shall not be directly connected to the drainage system, but shall be piped full size to the
floor, to the outside of the building or to an indirect waste receptor inside the building. See IRC Section
P2803.6.1 for details. {P2803.6.1]

4. Hose bibbs. Hose bibbs are to be equipped with integral backflow preventers. [P2902.4.3]

5. Sumps and ejectors. Provide an engineered sump pump and ejector system if elevation of street is 6” or
higher than finished floor elevation. Provide installation specifications from the manufacturer.  [P3007]

6. Backwater valves. Fixtures with flood level rims located below the elevation of the next upstream manhole
cover shali be protected from backflow of sewage by installing an approved backwater valve. [P3008]

L. Flectrical pian. Provide an electrical plan indicating the receptacles, switches, lights, meter box and size,
smoke detectors, carbon monoxide alarms, exhaust fans, GFCl-protected receptacles, etc. [R106]

2. ' Load calculation. Provide electrical load calculation for all dwelling units over 3000 square feet (with a
200-amp service) or as deemed necessary by the Building Safety Division. [E3602.2]

3. Service panel. Indicate the size (rating) and location of the service entrance and any sub panels. Provide a
minimum 30W” X 36D” working clearance at all panels and disconnects. [E3405]

4. Location of over current devices. Sub-panels may not be located in bathrooms, clothes closets, or where
they are exposed to physical damage or located higher than 6°ft. 7” inches above the floor,  |E3405]

5. Grounding. A grounding electrode system shall be provided in accordance with IRC E3508. [E3608]

6. Bonding. Provide bonding for water piping, gas and metal building systems. |E3609]

7. | Ranges. Ranges (with a rating of 8.75 kVA or more) require a minimum 40-amp branch circuit.
[E3702.9}

3. Kitchen and dining and breakfast area receptacles. Two (2) or more 20-amp small appliance circuits

are required in kitchens. |E3703.2]

9. Launrdry cireuit. A minimum of one 20-amp branch circuit is required to serve a laundry room or area
and shall serve only outlets in that room or area. [E3703.3]

10. Bathroom ¢ircuit. A minimum of one 20-amp branch circuit is required to supply the bathroom receptacle
outlets and shall have no other outlets.  [E3703.4]
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I1.

12,

13,

i4.

i3.

16.

17.

18.

i9.

20.

21.

22.

Wall receptacles. Provide receptacles along walls {two or more feet in length) so that no point along the
wall is more than 6 feet from an outlet. |E3901.2.1}

Counter receptacles. Receptacle outlets shall be installed at each counter space wider than twelve (12)
inches so that no poini along the counter space is further than 24” from an outlet. [E3901.4]

Esland and peninsula counter spaces. Provide at least one receptacle outlet at all island and peninsula
counter spaces with long dimensions greater than 24” and short dimensions greater than 12 inches. And one
on each side of island counters which have sinks or cook tops installed. [E3901.4.2]/ E3901.4.3]

Outdoor outlets. At least one moisture-resistant GFCl-protected receptacle outlet accessible at grade level
( within 6’- 6™ of finished grade)shall be installed on the exterior at both the front and back of each
dwelling unit .  [E3901.7]

Hallways. Provide a receptacle in hallways greater than 10 ft. in length. [E3901.10]

HVAC outlet. Provide a receptacle for the servicing of heating, air-conditioning and refrigeration
equipment on the same level and within 25° of the equipment. [E3801.12]

GFCI protection. Identify on plans that all receptacle outlets in bathrooms {one adjacent to each
basin),garages, at kitchen countertop surfaces, outdoors, and within six {6) feet of bar and laundry sinks
must be GEFCI protected. [E3502]

Arc-fault circuit interrupters, bedroom outlets. Provide arc-fault circuit interrupter protection for all
branch circuits that supply 125-volt, single-phase, 15- and 20-ampere outlets. Such arc-fauit circuit
interrupter devices shall be combination tvpe.  [K3502.12]

Lighting outlets. Designate the location of all required light fixtures (NEC 210.70), including at least one
switch-controlled light fixture in every habitable room and bathroom. In other than kitchens and
bathrooms, one or more receptacle outlets controlled by a wall switch may be used. [E3903.2]

Additional locations. Show at least one wall switch-controlled lighting outlet in hallways, stairways and
attached garages; and to provide illumination on the exterior side of each outdoor egress door having grade
level access. At interior stairways with 6 or more risers, there shall be a wall switch at each level.
[E3903.3]

Disconnecting means. Provide a disconnect near and in sight of mechanical equipment, including air
conditioning condensing units and heat pump units.

FLEXIBLE CORDS. Where permitied. Flexible cords shall be used oniy for the connection of appliances
where the fastening means and mechanical connections of such appliances are designed to permit ready
removal for maintenance, repair or frequent interchange and the appliance is listed for flexible cord
connection. Flexible cords shali not be installed as a substitute for the fixed wiring of a structure.  [E3808.1)
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Procedures
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AIR CONDITIONING
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AMERICA

WHY ARE HEAT LOSS AND HEAT GAIN
CALCULATIONS IMPORTANT

Achieving occupant satisfaction is the principal geal of any
HVAC design, Primary factors impacting occupant satis-
faction include: filtration, temperature and humidity con-
trol, air motion in the room, adequate ventilation, interior
zoning needs and energy efficient cperation. Occupant
satisfaction is maximized when the heating and cooling
system and equipment are the correct type and size and the
air distribution system is properly designed and installed.
For residential applications, ACCA’s Manual J, Eighth
Edition (MJI8T) is the only procedure recognized by the
American National Standards Institute (ANSI) and specifi-
cally required by residential building codes. Methods not
based on actual construction details, nor founded on rele-
vant physical laws and engineering principles, are unlikely
to result in correct equipment sizing.

PROBLEMS WITH OVERSIZED EQUIPMENT

Oversized equipment results in marginal part load tempera-
ture control. While the temperature control at the thermo-
stat may be satisfactory, equipment cycling may cause
noticeable temperature swings in other rooms and larger
temperature differences between rooms. Oversized equip-
ment may cause degraded humidity control and increase
the potential for mold growth, allergic reactions and respi-
ratory problems. In these unfavorable conditions, occu-
pants may experience additional discomfort and dissatis-
faction. Other negative effects are higher installed costs,
increased operating expenses, and increased maintenance
costs. Furthermore, oversized equipment generally re-
quires larger ducts, poses additional requirements on the
power grid and may lead to more service calls.

REASONS FOR OVERSIZED EQUIPMENT

Three main reasons for oversized equipment are: (1) a
guess is made on the load; (2) mistakes are made in the
load calculation; (3) the equipment is selected for either
unusual/extreme conditions such as abnormal temperatures
or unusual occupancy loads (i.e. gatherings/parties). Other
teasons include the use of inappropriate and inadequate
“rules of thumb® such as ‘500ft/ton’, ‘400CFM/ton’, or
‘total cooling capacity = 1.3 x sensible cooling capacity”.
Furthermore, seemingly trivial mistakes such as ignoring
building efficiency upgrades and assuming that the original
design and installation are correct, all contribute towards
inappropriate equipment sizing.

MANUAL J® VERIFICATION

While it is not practical to verify every aspect of a submit-
ted MI8 calculation, it is a good practice to review key
elements that indicate general integrity of the calculations
i.e. the contractor has made a good faith effort to provide
reasonably accurate loads.

ITEMS TO VERIFY

The key load elements, grouped in roughly decreasing
levels of impact on the overall contribution to the loads, are:

Design Temperatures (Indoor and Outdaer)
H " Windows, Glass Doors and Large Skylights
1 (shading, overhangs, etc.}
G
Gl H Ducts (location, leakage and duct wall R-values)
= Ceilings under an attic (R-values, roof material,
= roof color)
=
= M
E Small Skylights
= D
= 1 Infiltration
=
~ u 5
5 M Ventilation
. " Appropriately Insulated Floors
0 Approprately Insulated Walls
—| W )
\/-"’ ~" Internal Gains

It is also worth noting some unusual items that also contrib-
ute to the load. These include:

Hot Tubs

Whirlpool Tubs

Three-season Porches

A NOTE ON UNDERSTANDING
THE DESIGN PROCESS

Manual T allows contractors to perform a load calculation
on a residential building/home. Apart from the load calcu-
lation being performed, the ducts must be sized and the
correct size equipment must be selected. ANSI-recognized
ACCA Manual D® for duct sizing and ACCA Manual 5®
for residential equipment selection provide guidance here.




The order of this checklist follows Form J1 of ACCA Manual J8®.

Heat Recovery Equipment

Are the heat recovery equipment and/or a ventilating dehumidificr included in the caleulations (if applieable)?

# Key ITEM CHECK (QUESTIONS TO ASK CIRCLE ANSWER™*
Is the indaor design temperature for Heating: per Local Code 0R 70°K (21°C) at 30% RH? YES NO -
L R e ¥ Indoor Design Temperatures Is the indoor dl:sj:gn T:empsram.rc Fn)r Gooling: per Loeal Code 0R T5°F (24°C) at 50% RH? o o
; [or 55% for humid elimate, 45% for dry climate?]
¥ Outdoor Design Temperatures Is the ouldoor design temperature per Table | of M8 or Local Code? YES NO iy
v U-values and SHGC values Are the SHGC and U-values reasonable for the window Lypes and frame constructions? (see Table 2 of M]8) YES NOp |
v Shading Adjustments Have window shading (eurtains, drapes. insect screens, tinting. ete.) adjustments been made? YES NO | e
2 WINDOWS & GLASS DOORS v" Overhang Adjustments Have roof overhang adjustments been made? YES NO | e
v Total Area Is the total area for the windows & glass doors roughly equal (o the area shown on the drawing plans? YES No | e
v Exposure Directions Do the exposure directions [North (N), North-East (NE). ete.| appear correct? YES No. |
v U-values and SHGC values Are the SIIGC and U-values appropriate for the skylight Lypes and frame constructions? (see Table 2 of M J8) YES No NIA
: SKYLIGHTS v Bhading Adjustments Have adjustments been made for drapes, tinting and reflective coatings? YES NO N/A
? v Tatal Arca Is the total area for the skylights roughly equal to the area shown on the drawing plans? YES NO Nia
v Exposure Directions Do the exposure dircctions [North (N), North-East (NE). ete.] appear corvect? YES NO NiA
4 | Doors | WooD, METAL Vo ONone D et eeers | e | e =
o WALLS | v" Insulation Are correct wall insulation R-values taken into account when the wall loads are caleulated? YES KO | e
2 ABOYE GRADE, BELOW GRADE v" Total Area Is the total area for the walls equal to the area shown on the drawing plans? YES i | R
v" Insulation Ts correct ceiling insulation R-value taken into aceount when the ceiling load is caleulated? YES No /A
v Radiant Barrier If applicable, does the load caleulation take credit for a radiant barrier? YES NO NIA
6 CEILINGS
¥" Rool color and material Is correet roof color and material taken into account when the eeiling load is caleulated? YES NO
v Total Area Is the total area for the ceilings equal to the area shown on the drawing plans? YES NO | e
T FLOORS ¥ TInsulation Is the floor insulation and type of construction representative of what is built/planned? YES NO | e
v" Envelope Tightness 1s the listed envelope tightness (tight. semi-tight. average, semi-loose, loose) appropriate? YES NO
8 INFILTRATION
v Above grade volume Is the total above grade volume equal to what is shown on the drawing plans? YES NO, | e
v Appliances Are the appliance gains 1200 Biuh, 2400 Btuh or a value recommended by MJ8? YES NO | e
o T TERSAE C AT Is Maximum Number of Occupants = Number of Bedrooms + 17 YIS NO -
v QOccupants - Is Btuh (eooling) = 230 x Number of Qccupants?
- Is Bruh (heating) = 200 x Number of Oceupants? i i =4
: v" Duect Location Iflocated in an unconditioned space, are the ducts insulated (appropriate R-value)? YES NO Nid
7 Ll ¥ Duet Tightness Ts the duct tightness category “average sealed’ or highor (i.e. notably sealed. extremely sealed)? YiS NO S
¥ Intermiltent Fans Are intermitient bathroom and kitehen fans excluded from the infiltration caleulalions? YES NO NiA
11 VENTILATION v Continuous Exhaust Fans Are dedicated exhaust fans (continuous) included in the calculations? YES NO NiA
v YES NO NiA

*Questions should be answered ‘YES’ (where applicable) to achieve representative load calculations.
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Verifying ACCA Manual S® Procedures

Why is proper equipment selection importani?
Achieving occupant satisfaction is the principal goal
of any HVAC design. Occupant satisfaction is maxi-
mized when the heating and cooling equipment are
the correct type and size to meet the capacity re-
quirements from the Manual J load calculation.

For residential equipment selections, ACCA’s Man-
ual S®, is the only procedure recognized by the
American National Standards Institute (ANSI). If
the Manual J load calculation is done then the next
step is to select the equipment that will deliver the
necessary heating and cooling.

ACCA'S
Design Manuals
Residential

System Processj

Load Calculation ACCA Manual J

ACCA
Manual S

Equipment
Selection

£

: Duct Design ACCA Manual D
AT ACCA Manual T

Residential Duct
Diagnostic and
Repair

Test, Adjust,
and Balance

What problems come from the wrong size
equipment?

Undersized equipment will not meet the cus-
tomer’s comfort requirements at the design
specifications.

Oversized equipment will create other problems:

e Degraded humidity control in the summer.

e Occupants may suffer the effects of an in-
creased potential for mold growth. These same
conditions also may contribute to asthma and
other respiratory conditions.

e The temperature may feel right at the ther-
mostat but the temperature in other rooms will
suffer from the oversized equipment going
through short operation cycles. Short cycles can
cause temperature swings as the equipment
over-conditions, stops, then over-¢onditions,
ete...

e Hot and cold spots between rooms because
the thermostat is satisfied but the room is not.

s Oversized equipment generally requires lar-
ger ducts, increased electrical circuit sizing and
larger refrigeration tubing. These cause higher
installed costs and increased operating expenses.

o The equipment starts and stops more fre-
guently, this causes excessive wear and can in-
crease maintenance costs more service calls.

In these unfavorable conditions occupants will
experience discomfort and dissatisfaction.

What are some reasons for oversized
equipment?

Two main reasons for oversized equipment are
either that: (1) a guess was made on the equip-
ment’s capacity at the design conditions or (2)
that mistakes were made in the selection proc-
ess. Manufacturers take great care in measuring
and testing how well their equipment performs
at different operating conditions. When contrac-
tors use this data to select the equipment they
will meet the heating and cooling needs of their
customers.



Fictitious furnace

Furnace Bta/h Out-
put: (< 140% of cal-
culated loss)

H LSOOI B

e IVEaS O

Fictitious heat pump

Heat

the design load conditions? @

These capacities are
from manufacturer’s
performance data at
the DESIGN CON-
DITIONS: 85°F
ODT, 1,000CFM, and
63°F EWB

Fictiticus air handler

Can the indoor
blower deliver design
airflow on Medium
fan speed

This heat pump can
only produce
20,700Bnw/h at design
conditions. More
capacity s required.
Air Conditioners do
not have a balance
point.

sien condic nditions 508 was Selected for conip
T_he design e 0?“1‘ Do the design conditions fall within the minimum standards for this Gesigh and paro G, CHDEE YD
tions fail within . . From Manual 18
specifications region as found in Manual J§ Table 1A or 1B? @ Ourdoor °F: 1 Table 14 or 1B b
. op. | Manual I8 §3-6 defaultsf Furnace Model Num-
| g’.ﬂ?‘%” Con- [ Indoar °F: ! it o FU600300 -
1f10ns )
from the Manual J Was the Total Heat Gain / Loss information used to evaluate equip- Total Caleulated Datermined by Marual Cutput BTUH: S8
load calculation was ment candidates? Heat Loss 18 load calculation
transferred accu- i
rately. Summer Design Conditions R St T bas A
Outdoor°F: By From Manual J§ : L
] Does the manufacturer’s performance parameters match the design : ] Table 1A or 1B el e et ekl bl ;
The equlpmez}t parameters used to calculate the home’s heat load (i.e., outdoor dry- Indoor °F | Manual 18 §3-6 defaults Frta Ryt 80 R T,
1 Manufac- ?anufacturer S per- | bulb, indoor dry-bulb, and indoor wet-bulb)? ) | 10 75°F
, ormance parameters §3-
turer’s para Entering Wet ] Manueal 18 §3-6 defaulis Cutdoor Unit Model
Perh mateh the design : to 63°F EWB Number: HP-03C
EriOmAance | ,arameters used to 11 the performance data parameters are more than 3% greater or less Bulb (EW8): { (= 75°F /50% RH) umpber.
| Data calcutate the heat than the design parameters then did the contractor interpolate the " -
; > . Total Cooling Capacity . i
equipment manufacturer’s performance parameters to maich the de- Total Heat Gain B A0
load. P (=115%)
sign parameters used to caiculate the heat load? | Determined by ~
Sensible Heat Marual I8 Sensible Cooling SO0
Was the Sensible Heat Ratio calcutated? (Sensible Load / Total © Gain et Capacity (= Sensible Gain)
Estimated Cooling — | Load)? ©atent Heat Gain load caleulation Latent Cooling Aot
CFM based on Tem- ! | Capacity (= Lalent Gain) il
perature Difference W - . Sensible [ Indeor Unit Model
as the SHR used to find the proper air flow? ensible Heat o ndoor Unit Mede n
prop! @ Ratio (SHR) 85% © See formula below Number: AH-030C
. . | Indoor Blower CFM
Is the total heating capacity of the selected equipment <140% of the ﬁ:ﬁ Cg;ﬁf:i?a_‘f;g" {CFM used to deter- ®
designed total heating load? (If so reduce equipment size) ® Design Air Flow | 40Ccfm/ton CthfUTon dep;en ding on mine capacity in manu- 86§
design conditions sacn;rer’s performance
Equipment ata):
{ Performance Equipment selected Is the total cooling capacity of the selected equipment <115% of the SHR Sensible Heat 23,321Bw/h
. . o . . - o
satisfies Total Blus designed total cooling load ? (If so reduce equipment size) @ O Total Heat Gain % W_27=543Btu/h .
(for cooling the Sen- C 2:“11 DFlrffc:‘;‘:'ce b% ' @
sible and Latent Does the “Sensible” and/or “Latent” capacities of the selected equip- Sensible Heat Ratio an:zl}’oiﬁ? ang“_}pota? : 30,281 Btu/h
lcad) ment meet the load’s requirements? @ ] He
cat Loss
CIM per Ton
1f a heat pump in a very cold climate (heating is primary concern) SHR Vommeuded
does the lotal cooling capacity of the selected equipment exceed Alr Flow 85% = 400cfim/ton B
125% of the designed total cooling load? Below 0.80 350 cfimTon Auxiliary Heat
3 _/\ {Circle): 1 @
: 0.80 - 0.85 400 cfin/Ton QKW
e Py Does the electric auxiliary heat provide the necessary BTUs (o Above 0.85 450 cfin/Ton Electric Gas Qil
+ Auxiliary Heat Pump Balance ; . . .
Poiat makeup difference in capacity from the heat pump’s balance point to

In this example the
auxiliary beat is elec-
tric, the formula for
electric heat is KW=

Btu/h + 3.413




Verifying ACCA Manual D® Procedures

Why are duct design calculations important?

Achieving occupant satisfaction is the principal goal of
any HVAC design. For residential air duct designs
ACCA’s Manual D is the procedure recognized by the
American National Standards Institute (ANSI) and spe-
cifically required by residential building codes. Air is
the first word in air cenditioning. If the network of
ducts carrying the air is not properly designed then the
health and safety of the occupant are at risk, the equip-
ment could fail more quickly, the energy costs could
rise, and occupant comfort might be sacrificed.

What problems come _from wrong sized ducts?

In order for home owners to be comfortable a duct sys-

tem must be designed to carry the right amount of air,

at the right speed, mto the right room. If the ducts are

the wrong size then the wrong amount of air will enter

the room and may cause:

s The room to be too warm or too cool

e The air to be too drafty and disturb people while
they sleep, eat, read, etc...

e The air to be too noisy and drown out conversations,
TV or radio programs, etc...

e The air to be too slow — the conditioned air will not
circulate or mix well in the room.

e The fan to work harder, possibly fail sooner. and
use more gnergy to move air

e The furnace or air conditioner safety devices to stop
equipment operation

o Pressure differentials that may increase energy costs
by pushing out conditioned air or drawing in un-
wanted air

For a more detailed analys
on the design process

or visit

www.acca.org/tech/articles/

To order ACCA Manual D
888-290-2220

Verifying

ACCA

AIR CONDITION-
ING
CONTRACTORS OF

2800 Shirlington Road, Suite 300
Arlington, VA 22206

Phone 703-824-4477
Fax 703575-4449

ACCA’s Manual D Residential Duct Design Checklist

Key Item Check Questions 1o Ask
Information Does each room have a heating and cooling CFM assigned?
CFM for each : ;
from load cal- room (Proportioned air supply based on Manual J8 room-by-room
culation load calculations) ®

Manufacturer’s
Data

Manufacturer’s
External Static
Pressure (ESP)

According to the manufacturer’s data will the fan produce the @
specified airflow at the specified static pressure? (Manufact-
urers produce a graph that relates air flow and static pressure)

Accessory and
device pressure
losses

Did the contractor submit the manufacturer’s data specifying the
pressure drop for any item in the air stream like a high effi-
ciency filter or a hot water coil?

Manual D Fric-
tion
‘Worksheet

Available Static
Pressure (ASP)

Are supply outlets, return grilles, and balancing dampers listed
at a standard 0.03?

Are the pressure drops listed for other external devices: filters,
coils, etc...?

Total Effective
Length (TEL)

Did the contractor calculate the TEL by adding the longest Sup-
ply Total Effective Length and the longest Return Total Effec-
tive Length? (Total Effective Length = the length of the duct
from outlet back to unit + the effective length for all fittings,
i.e., elbows, reducers, take-offs, etc...)

Friction Rate
design value

Did the contractor use the Friction Rate Chart or calculate Fric-
tion Rate [FR = ASP x 100/ TEL] ®

Air Distribution

Branch Lead
Size

Did the contractor size the ducts based on the design CFM, fric-
tion rate, and the duct material used?

Trunk Size

Did the contractor select a supply trunk duct large enough to
accommodate all the supply branch leads?

Return Trunk

Did the contractor select the return trunk duct large enough to

System Design L . . ;
Duct Velocities | meet the lower return air velocity requirements?
Verify each occupied room has an open air path (ACCA recom-
Return air path mends a ducted return for each bedroom, den,
library, etc...)
Register and Does the air velocity across the register or grille exceed the
ElFieran Recommended Velocity Chart? (Grille manufacturers list the
Manual T Grille Face Ve- . . X ) . ven C 12
{oeitiss face velocity for grilles and registers at a given CI'M, e.g., X

4 - Model XYZ, 500tpm at 120¢fm (1)




Friction Rate Worksheet

Step 1) Manufacturer’s Blower Data

External Static Pressure (ESP) =
Step 2) Device Pressure Losses (DPL)

Direct expansion refrigerant coil.........
Electric heat resistance coil...............
Hot water coil.......

Filter..... . D18 TWC
Humidifier..... i

Supply outlet........ waw 03 TWC
Return grille................. R 0.03 TWC
Balancing dampers......................... 0.03 IWC
Other device

Total device losses ................

Step 3) Available Static Pressure (ASP)
ASP =ESP — DPL (Step 1 — Step 2)

Step 4) Total Effective Length (TEL)

Supply side TEL + Return side TEL =

Step 5) Friction Rate Design Value [FR=(ASPx100)+TEL] 0.10 IWC from chart below

0.70 TWC

0.23 ITWC

0.50 ITWC

0.20IWC

200 fi TEL

\

CFM= 1200 CFMZ

\ /]

Friction Rate Chart

Availablo Stafic Prezsure

500 (06 ]
| s 0.08
450 . = |
400 010
E 350
= 300 i |
¥ 250 ok
2 200 o
e = S z.'—f"
150 =
100 == |
50
005 01 015 02 025 03 085

\

A

From manufacturer’s
data—equipment CFM at
rated capacity

Table of Useful Air Distribution System Design Information

B From Manufacture’s
Blower Performance Data
cotresponding to the CFM

C From Manufacturer’s
Performance Data

J’ )

Total Effective Length
= loss from duct lengths,
reducers, elbows and other

/l fittings

(E\’ Friction Rate is found
by reading bottom scale

to 0.20 and up the side scale
to 200 feet the intersecting
line is the 0.10. That is the
design friction rate. This ex-
ample, 0.10, is within the ac-
ceptable friction rate range.

Zone: | Qe Dteiiir%n Ri:éc- 0.10 |Typeof System:| Trunk and Branch
Construction | Supply Air Supply Air
Material Trunk (ZJ/ Branch Flex
Construction | Return A Return Air
Material /'Fd( D uct bﬁﬂz%i/ Branch Flﬂx
R-Valug
o Supply R6 / Return R6
Design | Supply Duct pply Grille(s) Size, | Return Duct Seemmille e
Roun CFM Size(s) and Velocity Size(s) il
W Velocity
Bedroom 1 2150 71 -8” 1 -14x6, 600fpwr | (9°)- Tioe 14-%14, 300fpmy

Walk-in-Cloget| 15 1- 4" / 1-8x4, 4—501?3%/7] 1\

Bedrgoff 2 100 [|2-6" [ | 2-10%4, 600pfn | (7} 8 14x8, 275fpmw
€droom 3 100 || 1-7" - 1204, f00fpw | (7] -8 | 14x8, 275fpm

Living Room | 275 || 2 -8” 1546, 575fpm | i6p- 18" | 2424, 350w

Den 125 [ 1 -9 146, 600fpm | | T

Dining 125 || 2 -p” ] 2 - 1004, 600fpm /

Foyer _.‘E\EV 1 - 10x4, 600&)%(—/\—( I ) Grilte and

l
80 |
(

N—

Recommended Velocity (FPM) (vanual D, Table 3-1)

% Design CFM for each room is based on the

larger of the Cooling or Heating CFM. Those heat and
cool CFM come from the allocation of the system’s ca-
pacity based on each room’s heating and cooling needs.

Supply

_ By
G ) The Fric- ——(EIjThc return du

/

ct size is based

register sizes
should be se-

Return

Recommended

Recommended

Maximurm

Retumn Girille Face Velocity

Filter Grille Face Velocity

Construction Materials:

L [ “23 ll;atc on the friction rate and then lected to ensure
AL may be adjusted to a larger size to the velocities are
|1 | determine the .
. meet recommended velocity., acceptable.
duct size.
= e | B d installi
5 oes not recommend installing
Bath 1 /6{'/ = —’_[’/15— W return ducts in kitchens, baths, laundry,
Bath )9/- 75" M, SOOﬁJm/ or utility rooms
TOTALS 00
L Ktes:
Types of Supply System:  Trunk and Branch, Perimeter Loop, Radial

Sheet metal, Fiberglass Ductboard, Rigid Round Fiberglass, Flexible Vinyl Duct,
Fiberglass Duct Liner w/ Facing, Flexible Metal Duct




STANDARD CONSTRUCTION DETAILS
RESIDENTIAL THERMAL ENCLOSURE

BEST PRACTICES

@ Air Sealing
1 Use insulation contact airtight, or ICAT, rated
can light fixture with rubber gasket

2 Seal can light to drywalt

5 Seal electrical penetrations

4 Seal bathroom ceiling fan to drywall
Weather-strip attic access

15 Seal flue shaft with fire caulk

17 Seal Sheetrock to top plates at all
attic-te-wall intersections

18 Caulk rim or band joist to subfloor and plates

) Seal duct hoots to subfloor

21 Install a continuous rigid air barrier or other
supporting material to separate the garage
from the conditioned space, and then air seal

24 Air seal plumbing penetrations

Rir Sealing Points= 4

@ Quality Installed Insulation
7 Insulate sttic access

¢ Use of R-23 insulation and backing required
(fur out as needed)”

19 Meke full contact with subfloor where insulation
in floor cavities is detailed around plumbing
and electrical

22 Provide full R-valuc of floor insulation under duct
runs where ducts run over the garage

23 Block and air seal between attic and bonus
raom floor

Usa R-21 at inside edge of top plate

@ rully Aligned ;
& Install insulstion dam as needed to maintains full
height of ceiling inswation

od Bir Ba T8

3

% Install rigid backing behind all knee walls*
10 Instali rigid backing at stepped ceifing®
11 install rigid backing on ail skylight walis

12 Install batfles to prevent wind washing
i Install rigid backing behind dropped soffit”

15 Instail rigid backing behind fireplace ssaled
to framing™

5 instali rigid backing behind all tubs and showers®

TOWN OF FOUNTAIN HILLS
BUILDING SAFETY DEPT.

16705 E. AVENUE OF THE FOUNTAINS
FOUNTAIN HILLS, AZ 85269

(480) 816-5110
(480) 837-1404 fax
www.fh.az.gov

DRAWN: | By Other
CHECK: | JF
DATE: | 5—6—14
SCALE: | NTS
DWG NUM:| THERMAL ENCL. O1




